We have recently reported that lymphoblasts from late onset Alzheimer's disease (AD) patients show distinct intracellular pH homeostatic features than those obtained from age-matched healthy donors. Here we report that another distinct feature of AD lymphoblasts is their increased rate of proliferation in serum containing medium, suggesting a different responsiveness of AD cells to serum activators. The increased proliferation of AD cells was accompanied by intracellular alkalinization and was prevented by blockers of the plasma membrane Na ؉ /H ؉ antiporter (NHE), indicating that the exchanger had to be activated to elicit the cellular responses. The activity of this exchanger can be controlled through several signaling pathways, but only the inhibition of calmodulin activity impeded the serum-induced intracellular alkalinization and enhanced proliferation of AD cells. In contrast, the inhibition of calmodulin did not alter the rate of proliferation of normal cells. Thus, it seems plausible to conclude that the enhanced proliferation of AD cells is the result of a surface receptor-mediated activation of the Ca 2؉ -calmodulin signaling pathway. Our observations add further support in favor that AD may be considered a systemic disease which underlying etiopathogenic mechanism may be an altered responsiveness to cell activating agents. Thus, the use of lymphoblastoid cells from AD patients may be a useful model to investigate cell biochemical aspects of this disease.
INTRODUCTION
Previous work from our laboratory has revealed an altered Ca 2ϩ and H ϩ homeostasis in lymphoblasts from patients with Alzheimer dementia (AD) that could have an etiopathogenic significance (Ibarreta et al., 1997 (Ibarreta et al., , 1998 . In the course of those studies it was consistently observed higher rates of proliferation of AD lymphoblasts than those obtained from healthy donors. Since changes in intracellular pH have been associated with altered rates in cell growth (Hofmann & Simonsen, 1989) , we found of interest to investigate whether the distinct pH homeostatic features of lymphoblasts from AD patients (Ibarreta et al., 1998) were implicated in the enhanced rate of proliferation. To investigate this possibility we perturbed the intracellular pH homeostasis by two different procedures: first, by changing the pH of the extracellular medium; second, by using specific inhibitors of the plasma membrane Na ϩ /H ϩ exchanger (Kleyman & Cragoe, 1988) .
The Epstein-Barr virus (EBV)-immortalized lymphocytes have been demonstrated to be a suitable model to investigate cellular or molecular alterations of pathophysiological significance (Nalesnik et al., 1988) . Of particular relevance for this work is the fact that abnormalities of the Na ϩ /H ϩ exchanger found in platelets, lymphocytes, or red cells of patients with either hypertension (Rosskopf et al., 1995) or type I diabetes (Ng et al., 1994) persisted in EBV lymphoblasts.
